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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide a nonaqueous electrolyte secondary battery 
excellent in cycle characteristic and holding characteristic by adding a 
specific quantity of metal oxide capable of storing or discharging lithium into 
a carbon material capable of storing or discharging lithium when the carbon 
material is used as a negative electrode. 

CONSTITUTION: In a nonaqueous electrolyte secondary battery where a 
carbon material capable of storing or discharging a lithium ion is used as a . 
negative electrode, 1-10wt% of metal oxide capable of storing or §: 
discharging lithium is added into the carbon material with respect to the total a 
weight of the metal oxide and the carbon material. FeO, Fe02, Fe203, * 
SnO, Sn02, Mo02; V205, Bi2Sn309, W02, W03, Nb205 or Mo03 is used * 
as the metal oxide. Consequently, it is possible to prevent the increase in 
potential of the negative electrode in an electric discharging final period, 
thus providing the nonaqueous electrolyte secondary battery excellent in 
cycle characteristic and holding characteristic in an electrically discharged 
state. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte rechargeable battery characterized by occlusion and the metallic oxide which can be emitted being 
added by said carbon material one to 10% of the weight to the total amount of the metallic oxide and said carbon material concerned in the 
lithium ion in the nonaqueous electrolyte rechargeable battery which comes to use a lithium ion for a negative electrode occlusion and the 
carbon material which can be emitted. 

[Claim 2] said metallic oxide -- FeO, Fe02, Fe 203, SnO, Sn02, Mo02 ? V2 05, Bi2 Sn 309, W02, W03, and Nb 205 Or Mo03 it is -- 
nonaqueous electrolyte rechargeable battery according to claim L 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a nonaqueous electrolyte rechargeable battery equipped with the negative electrode which 
uses a carbon material as a negative-electrode ingredient, and relates to amelioration of the negative electrode aiming at obtaining the 
nonaqueous electrolyte rechargeable battery excellent in the cycle property and the preservation property by making it hard to happen 
disassembly of the electrolytic solution by the side of the negative electrode of the discharge last stage in detail. 
[0002] 

Pescription of the Prior Art] in recent years, a nonaqueous electrolyte rechargeable battery has a high energy density, and since there is no 
need of moreover taking the decomposition voltage of water into consideration, high-tension-izing is possible -- etc. -- since there is an 
advantage, it is brought into the limelight. 

[0003] It **, and as a negative-electrode ingredient of a nonaqueous electrolyte rechargeable battery, occlusion and the carbon material 
which can be emitted are proposed in lithium ions, such as corks without fear of the internal short circuit based on growth of the 
electrocrystallization lithium of arborescence, a graphite, and an organic substance baking object, in order to attain protraction of a cycle 
life. 

[0004] However, when the carbon material was used as a negative-electrode ingredient, disassembly of the electrolytic solution takes place 
in the discharge last stage when negative-electrode potential serves as ** more than 2V (vs.Li/Li+) and copper is especially used as an 
ingredient of a negative-electrode charge collector, copper elution takes place simultaneously. According to these causes, there was a 
problem that a cycle property and the preservation property in a discharge condition were not good in this conventional kind of nonaqueous 
electrolyte rechargeable battery. 

[0005] This invention has the place which it is made in order to solve this problem, and is made into that object in offering the nonaqueous 
electrolyte rechargeable battery excellent in the cycle property and the preservation property in a discharge condition by preventing a 
sudden rise of the negative-electrode potential in the discharge last stage. 
[0006] 

[Means for Solving the Problem] In the nonaqueous electrolyte rechargeable battery with which the nonaqueous electrolyte rechargeable 
battery (the "this invention cell" is called hereafter.) concerning this invention for attaining the above-mentioned object comes to use a 
lithium ion for a negative electrode occlusion and the carbon material which can be emitted, said carbon material comes to add occlusion 
and the metallic oxide which can be emitted one to 10% of the weight to the total amount of the metallic oxide and said carbon material 
concerned in a lithium ion. 

[0007] As an example of the above-mentioned metallic oxide, they are FeO, Fe02, Fe 203, SnO, Sn02, Mo02, V2 05, Bi2 Sn 309, W02, 
W03, Nb 205, and Mo03. Although mentioned It is possible occlusion and to emit a lithium ion, and especially if a sudden rise of the 
negative-electrode potential in the discharge last stage can so be repeatedly prevented in each charge-and-discharge cycle, it will not be 
limited to these. 

[0008] The addition of a metallic oxide is 1 - 10% of the weight of the range to the total amount (100 % of the weight) of the metallic oxide 
and said carbon material concerned. Since too little [ when the addition of a metallic oxide is less than 1 % of the weight ], when a sudden 
rise of negative-electrode potential is not fully prevented but this addition, on the other hand, exceeds 10 % of the weight While the amount 
of a carbon material decreases and cell capacity falls, the conductivity of an addition **** metallic oxide originates in a low thing, and 
resistance of a negative electrode becomes large. In order for the potential part which the charge reaction in a negative electrode becomes 
uneven as a result, and the electrolytic solution decomposes to exist selectively, the preservation property in a charge condition falls. 
[0009] d value (d002) of a lattice plane (002) side is 3.35-3.40A, as a carbon material in this invention, especially if it is possible occlusion 
and to emit a lithium ion, it will not be restricted, but the degree of graphitization whose magnitude (Lc) of the microcrystal of c shaft 
orientations is 500A or more is high, and when a crystalline high carbon material is moreover used, disassembly of the electrolytic solution 
takes place notably on the surface of a negative electrode especially in the discharge last stage. So, the effectiveness of this invention which 
adds occlusion and the metallic oxide which can be emitted for a lithium ion to a carbon material is also d002 of the above-mentioned 
range. And when the carbon material which has Lc is used, it is notably discovered especially. 
[0010] 

[Function] Since the metallic oxide of the specified quantity is added by the carbon material, in the discharge last stage, negative-electrode 
potential cannot go abruptly up easily. That is, lowering of the cell voltage in the discharge last stage becomes loose. So, it becomes easy to 
stop the discharge in each cycle in the **** negative-electrode potential field in which neither disassembly of the electrolytic solution nor 
elution of charge collector ingredients (copper etc.) can take place easily. In addition, although the reason negative-electrode potential stops 
being able to go abruptly up easily due to addition of a metallic oxide is not certain, it guesses for the lithium ion in this metallic oxide to 
inhibit a sudden rise of negative-electrode potential until the lithium ion by which occlusion was carried out to the metallic oxide is emitted 
at the time of charge, even if most lithium ions by which occlusion was carried out to the carbon material at the time of charge are emitted 
into an electrolyte in the discharge last stage. 
[0011] 

[Example] It is possible to change this invention suitably in the range which is not limited at all by the following example and does not 
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change the summary, and to carry out hereafter, although this invention is further explained to a detail based on an example. 
[0012] (Example 1) 

[Production of a positive electrode] N-methyl pyrrolidone solution of the LiCo02 90 weight section as positive active material, the 
artificial-graphite 5 weight section as an electric conduction agent, and the polyvinylidene fluoride 5 weight section as a binder was 
kneaded, the slurry was prepared, this slurry was applied to both sides of the aluminium foil as a positive-electrode charge collector with 
the doctor blade method, carried out the vacuum drying by 150-degreeC for 2 hours, and the positive electrode was produced. 
[0013] [Production of a negative electrode] N-methyl pyrrolidone solution of the graphite powder (d002 =3.357A;Lc=500A) 95 weight 
section, the FeO powder 5 weight section as an additive, and the polyvinylidene fluoride 5 weight section as a binder was kneaded, the 
slurry was prepared, this slurry was applied to both sides of the copper foil as a negative-electrode charge collector with the doctor blade 
method, carried out the vacuum drying by 150-degreeC for 2 hours, and the negative electrode was produced. 

[0014] [Preparation of the electrolytic solution] It is LiPF6 to volume mixed solvents, such as ethylene carbonate and diethyl carbonate. 
One mol /was melted I. and the electrolytic solution was prepared. 

[0015] [Assembly of a cell] this invention cell BA 1 of AA size (AA mold) was assembled using the above positive/negative two poles and 
electrolytic solution. In addition, the fine porous membrane made from the polypropylene of ionic permeability was used as a separator. 
[0016] this invention cell BA 1 which drawing 1 is the sectional view of the produced this invention cell BA 1, and is shown in this 
drawing consists of the separator 3 which estranges a positive electrode 1 and a negative electrode 2, and these two electrodes, the positive- 
electrode lead 4, the negative-electrode lead 5, a positive-electrode external terminal 6, a negative-electrode can 7, etc. The positive 
electrode 1 and the negative electrode 2 are held in the negative-electrode can 7, after having been rolled round by the curled form through 
the separator 3 with which nonaqueous electrolyte was poured in, and through the positive-electrode lead 4, for the positive-electrode 
external terminal 6, it can connect with the negative-electrode can 7 through the negative-electrode lead 5, and they can take [ a positive 
electrode 1 ] out a negative electrode 2 now to the exterior again by making into electrical energy chemical energy produced in the cell 
BA1 interior. 

[0017] It replaces with the FeO powder 5 weight section in production of a negative electrode. (Examples 2-12) Fe02, Fe 203, SnO, Sn02, 
MoO, V2 05, Bi2 Sn 309, W02, W03 ? Nb 205, and Mo03 **** for 5 weight sections - things --^except assembled this invention cells 
BA2-BA12 in order like the example 1. 

[0018] (Example 1 of a comparison) In production of a negative electrode, the comparison cell BC 1 was assembled like the example 1 
except having not added additives, such as FeO. 

[0019] [Preservation property in the discharge condition of each cell] It asked for the open-circuit voltage after saving for ten days by the 
open-circuit voltage immediately after discharge when discharging to 2.75V by 200mA about this invention cells BA1-BA12 and the 
comparison cell BC 1 after charging to 4.2V by 200mA, the open-circuit voltage after saving for five days by 60-degreeC, and 60-degreeC, 
respectively. Subsequently, after charging each cell after saving for ten days by 60-degreeC to 4.2V by 200mA, it discharged to 2.75V by 
200mA, and discharge capacity was calculated. A result is shown in a table 1. 
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[0021] As shown in a table 1, this invention cells BA1-BA12 have the very small voltage drop which compares with the comparison cell 
BC 1 and is based on preservation. This shows that negative-electrode potential went abruptly up by self-discharge by the comparison cell 
BC 1 to whose lifting of the negative-electrode potential by self-discharge having been loose by this invention cells BA1-BA12. Moreover, 
by the comparison cell BC 1, this discharge capacity is small to a thing with a large discharge capacity after saving for ten days by 60- 
degreeC by this invention cells BA1-BA12. This is because disassembly of the electrolytic solution took place violently during 
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preservation by the comparison cell BC 1. 

[0022] [The addition of an additive, the discharge capacity of 1 cycle eye, and relation with a cycle life] It replaces with the FeO powder 5 
weight section in production of a negative electrode, and is Bi2 Sn 309. Except having added powder to graphite powder at a various rate, 
like the example 1, the nonaqueous electrolyte rechargeable battery was assembled and the discharge capacity and the cycle life of 1 cycle 
eye of each cell were investigated. The number of cycles at the time of discharge capacity turning into 75% or less of the discharge 
capacity of 1 cycie eye estimated the cycle life. A result is shown in drawing 2 . 

[0023] Drawing 2 is Bi2 Sn 309. A powdered addition, the discharge capacity of 1 cycle eye, and relation with a cycle life The number of 
cycles (time) on a left axis of ordinate at a right axis of ordinate the discharge capacity (mAh) of 1 cycle eye Moreover, it is Bi2 Sn 309 to 
an axis of abscissa. As it is the graph which took and showed the powdered addition (% of the weight; graphite powder and Bi2 Sn 309 
Bi2 Sn 309 occupied in a powdered total amount powdered weight %) and is shown in this drawing Bi2 Sn 309 If a cycle life becomes it 
short that a powdered addition is less than 1 % of the weight and this addition exceeds 10 % of the weight, the discharge capacity (cell 
capacity) of 1 cycle eye will fall. In order cell capacity is large and to obtain the long cell of a cycle life from this moreover, it is Bi2 Sn 
309. It turns out that it is necessary to regulate a powdered addition to 1 - 10% of the weight. In addition, it checked about other additives 
that it was necessary to regulate those additions in the above-mentioned range, 

[0024] Although the above-stated example explained the example in the case of applying this invention to a cylindrical cell, there is 
especially no limit in the configuration of a cell, and this invention can be applied to the nonaqueous cell of various configurations, such as 
a flat mold and a square shape. 
[0025] 

[Effect of the Invention] Since occlusion and the metallic oxide which can be emitted are added by the carbon material in the lithium of the 
specified quantity, in the discharge last stage, negative-electrode potential cannot go abruptly up easily. So, when saved in the state of the 
time of a charge -and- discharge cycle, or discharge, disassembly of the electrolytic solution and elution of charge collector ingredients 
(copper etc.) stop being able to happen easily, and it excels in a charge-and-discharge cycle property and the preservation property in a 
discharge condition. 



[Translation done.] 



http ://www4 . ipdl j po.go.j p/cgi -bin/tran_web_cgi_ej j e 4/3 0/04 



